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A R E V I S I O N O F T H E A F R I C A N G E N E R A P A R O P S I O P S I S A N D S M E A T H M A N N I A ( P A S S I F L O R A C E A E -P A R O P S I E A E ) , I N C L U D I N G A N E W S P E C I E S O F P A R O P S I O P S I S F R O M C A M E R O O N
It is based on the study of herbarium specimens and alcohol collections from the herbaria BM, BR, C, COI, K, LBV, LISC, MO, P, WAG and Z.
S y s t e m a t i c P o s i t i o n
Previously, some authors placed the tribe Paropsieae in the former Flacourtiaceae (e.g. Pellegrin, 1952; Sleumer & Bamps, 1976) while others accommodated it in Passifloraceae (Keay, 1954; Sleumer, 1970; de Wilde, 1971 ). Molecular studies (e.g. Chase et al., 2002) suggest an evolutionary affinity with Passifloraceae, Turneraceae and Malesherbiaceae (Malpighiales), rather than an affinity with Salicaceae or Achariaceae (in which most of the former Flacourtiaceae is now placed; Chase et al., 2002) . Bernard (1999) found support for a strong affinity of the tribe with Passifloraceae, based on floral (micro-)morphology and development. Presting (1965) and Keating (1973) concluded the same based on pollen morphology. Therefore, the tribe is here considered part of Passifloraceae.
H i s t o r y
Paropsiopsis was described in 1892 with P. africana Engl. from Gabon as the type species (Engler, 1892) . It was regarded as similar to Paropsia, differing in having a double corona and more stamens. Baillon (1882) had already described a species confusingly referred to as 'S. decandra' (see below), and erected the section Diploparopsia in Paropsia to accommodate it. Gilg (1908) suggested that the material mentioned by Baillon (1882) belonged to Paropsiopsis but did not make the combination. Gilg (1908) also described five additional species based on only seven collections from Cameroon and Gabon. Based on material later collected in Cabinda, Angola, Exell (1929) described Paropsiopsis ferruginea. Sleumer (1970) , in his treatment of Paropsia, combined Paropsiopsis africana Engl. with the aforementioned Smeathmannia decandra Baill. to Paropsiopsis decandra (Baill.) Sleumer. The validity of this combination is discussed under Paropsiopsis decandra. Sleumer & Bamps (1976) later treated Paropsieae for the Flora of Central Africa in which they treat one species of Paropsiopsis. They state that the whole genus contains four closely related species, rather than the seven described at that time, but omitted which species should be recognised. Brown (1821) described Smeathmannia in a footnote of an article otherwise concerning the description of the genus Rafflesia R.Br. He mentioned affinities with the genus Paropsia, which differs in having a smaller number of stamens. The genus is named after the Dane Henry Smeathman, who collected the genus in 1771 or 1772 whilst working in Sierra Leone (Hepper & Neate, 1971 ). Brown had previously mentioned the genus (Brown, 1818) , with a different spelling, as Smeathmania (i.e. with one 'n'). That publication, however, is invalid because it provides only a character shared with another genus and therefore does not meet the requirements for a valid diagnosis under the International Code of Botanical Nomenclature (McNeill et al., 2006, Art. 32.2) . Brown (1821) based the genus on material from Sierra Leone that he and Solander studied in the herbarium of Joseph Banks. Three species were described: Smeathmannia pubescens Sol. ex R.Br., S. laevigata Sol. ex R.Br. and S. media R.Br., the last intended as a 'varietas' of S. laevigata (Brown, 1821) . Endlicher (1839) merged the monotypic genus Buelowia Schumach. & Thonn. with Smeathmannia and Lemaire (1851) described two additional species (S. emarginata and S. rosea). Masters (1871) noted in the Flora of Tropical Africa that leaves are variable in form and therefore merged Smeathmannia media with S. pubescens. However, he ignored the species described by Lemaire (1851) . Baillon (1882) proposed that Smeathmannia should be a section of Paropsia. This was accepted until Gilg (1908) argued that Smeathmannia deserved recognition at the genus level but suggested that it contained only two species. Chevalier (1920) described two varieties, Smeathmannia pubescens var. cordifolia and S. laevigata var. nigerica, of which the first has not been recognised since the first edition of the Flora of West Tropical Africa (Hutchinson & Dalziel, 1927) .
T a x o n o m i c T r e a t m e n t

Generic delimitation within Paropsieae
The most important morphological characters to distinguish all genera of Paropsieae are listed in Table 1 . A key to the genera based on these and other characters is provided below. Although most of the characters are in the flowers, most fruiting specimens can also be determined with this key as stamens and styles are usually persistent in fruit. The delimiting characters of Paropsiopsis and Smeathmannia are illustrated (Fig. 1 (2006) Breteler (1999) Breteler (2003); Sleumer (1970) See current treatment See current treatment Hemsley & Verdcourt (1956) 4b. Gynophore present; petiole with two glands near leaf base (as well as on leaf margin and on branches near petiole) (Zambia, Tanzania and Congo (Kinshasa)) _____________________________________________________________________________________________ Viridivia 5a. Annuliform second corona present inside outer corona; stamens 7-12; filaments at base 6 perpendicular to androgynophore, gradually curving upward (Cameroon to W Congo (Kinshasa)) __________________________________________________________ Paropsiopsis 5b. Annuliform second corona absent; stamens (16-)20 or more; filaments not gradually curving upward (The Gambia to Cameroon) _____________ Smeathmannia 
Species delimitation within Paropsiopsis and Smeathmannia
In the current treatment all previously described species of Paropsiopsis are lumped into the type species P. decandra (Baill.) Sleumer. The five species described by Gilg (1908) were, in his opinion, distinguishable in leaf shape, flower size or size of the androgynophore. Exell (1929) added a species differing by its ferruginous hairs. However, these characters do not define discrete entities that deserve recognition as taxa because intermediate states are present in other collections. Moreover, we observed that the variation between duplicates of a single collection can be larger than the differences between two previously recognised species. Nevertheless, recent collections revealed a new species which appears to be endemic in the Campo Ma'an area of S Cameroon. It is named Paropsiopsis atrichogyna, after its glabrous pistil. The current treatment confirms specific differences in Smeathmannia, but infraspecific taxa are abandoned. These were based on variations in leaf shape, which is variable in Smeathmannia. Since the circumscription of these two species is unaltered, descriptions are provided in brief and focus on differentiating characters. Differences between these two and the two species of Paropsiopsis are illustrated ( Fig. 1 ).
Notes on descriptions
In previous descriptions of species of Paropsieae the perianth was usually divided into calyx (sepals) and corolla (petals). In Paropsiopsis, however, the change from sepals to petals is gradual and some intermediate segments can, therefore, not be referred to as either sepal or petal. For instance, only segments exposed in bud have long hairs on the outside and differ slightly in colour from unexposed segments which are devoid of long hairs. Segments that are partly exposed in bud are partly hairy. Therefore, the current treatment uses the less specific term tepal. In Smeathmannia the difference between outer and inner tepals is more evident -there are two 6 distinct whorls. For the sake of consistency, however, the term tepal is used throughout all descriptions. Whenever relevant, a distinction is made between outermost and innermost tepals. Several authors considered Paropsiopsis to be stipulate (Gilg, 1908; Exell, 1929; Sleumer & Bamps, 1976) . Gilg (1908) states in the protologue of Paropsiopsis leucantha that 2 stipules are present. Exell (1929) , while describing Paropsiopsis ferruginea, gives a description of stipules. Sleumer & Bamps (1976) mention that stipules are early caducous. However, careful observations did not reveal stipules, nor scars, even on young branches. We conclude that true stipules are absent, but 1-3 glands in the stipule position are almost always present. The structures referred to by Gilg (1908) and Exell (1929) are most likely the (usually 4) persistent sessile floral bracts. Glands and floral bracts are illustrated (Fig. 2C-D) .
Paropsiopsis Engl., Bot. Jahrb. Syst. 14: 391 (1892) ); indumentum of simple hairs, rarely branched hairs present. Leaves alternate, shortly petiolate; lamina with glands along margin and at the apex; venation pinnate, camptodromous, prominent below, midrib slightly raised above. Flowers hermaphrodite, in leaf axils of plagiotropic branches, 1-2(-3) per axil, pedicellate or subsessile; floral bracts usually 4, persistent, apex acute with gland; tepals 8-12, imbricate, outermost tepals with small glands on the margin and apex, tepals persistent in fruit; extrastaminal corona double, outer one thin, 1-3 mm high, inner one annular, c.1 mm high and adnate to outer corona; androgynophore present; stamens 7-11, in one whorl, filaments broadening towards base and there adnate to one another and 6 perpendicular to the androgynophore, gradually curving upward; anthers basifixed, oblong, c.3 mm long; ovary unilocular with (3-)4-6(-7) parietal placentae; styles (3-)4-6(-7), fused at base or free, stigmas subcapitate. Fruits subglobose to ovoid to obovoid, opening by slits in between the placentae, many-seeded. Seeds ovoid to ellipsoid, areolate.
Key to the species 1a. Ovary glabrous; base of the ovary smaller than the top of the androgynophore, filaments therefore not adnate to ovary; longest hairs on the midrib beneath generally subappressed, never densely pubescent (S Cameroon) ___________ 1. P. atrichogyna 1b. Ovary tomentose to villose; base of the ovary as large as the top of the androgynophore, filaments therefore adnate to ovary or nearly so; longest hairs on the lamina midrib beneath generally erect, rarely only recurved hairs of # 0.5 mm present, if all hairs subappressed on young leaves, then these densely pubescent (Cameroon to W Congo (Kinshasa)) _________________________ 2. P. decandra Treelet 4 m high with bole of 1 cm wide and umbrella-shaped crown. Branches with 0-2 glands near petiole base, glands stalked or not; branches, petiole, pedicel and exposed parts of perianth sparsely hispid with 1.5-2 mm long straight hairs, subappressed or not, intermixed with c.0.2 mm long appressed or recurved hairs.
Petiole decurrent onto the branches, semi-terete to terete, 2-6 mm long. Leaf blade elliptic to narrowly elliptic or slightly obovate, 2-3 times as long as wide, 7.6-14 3 3.2-5.4 cm, rounded at base, acuminate to rarely acute at apex, acumen acute, 3-13(-17) mm long; leaf margin nearly entire to very shallowly dentate to serrate; midrib above with hairs appressed or subappressed towards leaf apex, beneath with 1-2 mm long hairs which are mostly appressed or subappressed and with c.0.2 mm long, scattered, recurved hairs, extending onto the 6-10(-11) pairs of lateral nerves. Distribution and ecology. In the Campo Ma'an area in S Cameroon, in disturbed primary, evergreen forest, not far from the Atlantic coast (Fig. 3) .
Uses. The label of the holotype mentions 'crushed leaves mixed with black palm oil are rubbed on the body against fever with trembling; some is drunk as well'.
Etymology. The species is named after its glabrous pistil, the character by which it is distinct from Paropsiopsis decandra. At present, fruits are unknown for Paropsiopsis atrichogyna. These are, however, expected to be glabrous given that in the three other species in this study the indumentum of the ovary is persistent in fruit and Paropsiopsis atrichogyna has a glabrous ovary. Therefore, it is expected that the glabrous fruits of Paropsiopsis atrichogyna can be distinguished from the pubescent fruits of P. decandra. Treelet 3-6 m high, bole c.4(-10) cm dbh, rarely a shrub, tree to 15 m (or liana? -see footnote above). Branches with 1-3 usually stalked, 1-2.5 mm long glands on each side of petiole base; branches hispid to densely hispid with 1.5-2 mm long straight erect hairs, these rarely branched, or rarely with only c.0.5 mm long appressed or recurved hairs, usually a combination of both types, indumentum extending onto pedicel, petiole and midrib of lower leaf surface. Petiole decurrent onto the branches, semi-terete to terete, 1-7 mm long. Leaf blade ovate to elliptic or narrowly ovate to narrowly elliptic, 2-3.5(-4) times as long as wide, 4-26 3 2.5-6.5(-8.5) cm, rounded or cuneate at base, acuminate to rarely acute at apex, acumen acute, (2-)5-30 mm long, upper surface nearly glabrous to puberulous, lower surface densely to sparsely hispid, denser on main and secondary nerves, hairs erect to rarely subappressed; leaf margin entire to dentate to serrate, usually shallowly so; midrib above glabrous to hispid, hairs erect to subappressed towards leaf apex; lateral nerves 7-12(-15) pairs, rarely sunken in upper surface. Flowers 1-2(-3) per axil. Floral bracts broadly to narrowly triangular, 3-9 mm long, outside hairy with appressed straight hairs or partly so, sparsely so to nearly glabrous inside. Pedicel terete, 3-11 mm long. Tepals 8-12, minutely tomentose with hairs # 0.3 mm, ovate to narrowly ovate (outermost tepals) or elliptic to narrowly elliptic (innermost tepals), 15-29 3 5-12 mm, pale green to creamy white (outermost tepals) or pale ochre-coloured to pale orange-red to white (innermost tepals). Outer corona glabrous to sparsely ciliate, 2-3 mm high, upper half to upper quarter irregularly fringed. Inner corona glabrous, 0.5-1 mm high. Androgynophore terete, slightly enlarged towards base and apex, c.1 mm in diameter, c.2 mm long, at top sparsely tomentose or glabrous. Stamens 8-11, usually tomentose at base; filaments 3-4 mm long. Pistil (5-)6.5-9 mm long, (densely) tomentose to villose. Ovary subglobose to ellipsoid, 3-4 mm long, 2-3 mm in diameter. Styles (3-)4-6(-7), 2.5-5 mm long, united at base for up to 2 mm, pubescent or glabrous; stigmas 1.2-2.5 mm in diameter. Fruit subglobose to ovoid to obovoid, 1.8-2.5 cm long, 1.2-2.5 cm in diameter, densely to sparsely tomentose. Seed 4-5(-7) 3 2-3(-4) 3 1-2 mm, yellowish brown in sicco.
Paropsiopsis decandra
Distribution and ecology. From S Cameroon to W Congo (Kinshasa). It is likely that this species also occurs in Equatorial Guinea (Fig. 3) . Found in primary or secondary lowland rainforest, also along roadside; rarely in fairly dry littoral forest, but well away from the shore; up to 300 m altitude.
All previously described species have been united here under Paropsiopsis decandra for reasons discussed above. The indumentum of the branches, pedicel, petiole and midrib of the lower leaf surface may consist of two types of hairs: a longer erect type of up to 3 mm and a short recurved or appressed type. The amount of both types is variable; most collections show a combination of both types. Collections in which the longer type of hairs is present can be distinguished vegetatively from Paropsiopsis atrichogyna, as that species usually has subappressed hairs of similar length on the midrib of the lower leaf surface (Fig. 2C) . Several synonyms were based on Zenker collections, and one on a Soyaux collection. The holotypes of these were located in B during World War II and destroyed there. Lectotypes have to be chosen for these names and their selection is explained here. Paropsiopsis africana Engl. was based on the collection Soyaux 366 of which two sheets were traced in Z, and one in K. One of the specimens in Z is chosen as the lectotype as it contains the most developed flowers. Paropsiopsis leucantha Gilg was based on Zenker 2434; the BR isotype was chosen as the lectotype because it is the only one that contains developed flowers. For Paropsiopsis bipindensis Gilg, based on Zenker 3300, the BR material was chosen as the lectotype because it contains ample developed flowers and displays the largest variation in leaf size. Paropsiopsis pulchra Gilg was based on Zenker 2908, and the WAG isotype was chosen as the lectotype because it represents comparatively complete material having several developed flowers, flower buds and leaves. Paropsiopsis zenkeri Gilg was described based on two syntypes: Zenker 2043 (flowering) and Zenker 3128 (fruiting). Here, a flowering collection is preferred to function as lectotype because it most clearly displays the characters distinguishing the species from Paropsiopsis atrichogyna. The K duplicate of the collection Zenker 2043 is, therefore, chosen as the lectotype because it is the only sheet studied with an open flower. The holotype of Paropsiopsis decandra in P is of very poor quality as it consists only of one incomplete leaf, a few seeds and two incomplete flowers. However, it can be identified without doubt, as it displays the characteristic curvature of the stamens and a pubescent ovary.
The publication of the name Smeathmannia decandra by Baillon (1882) is confusing, but its validity is nevertheless confirmed. Baillon (1882) refers to the species as 'S. decandra', in a short paper on Paropsia and Smeathmannia, and gives a description and cites a collection (Duparquet s.n. (P!)). Subsequently he says that he is hesitant to confirm its status and expresses the opinion that he thinks the genus Smeathmannia (in which he just described the species) is no longer a good genus. He makes Smeathmannia a section of Paropsia, in which he also proposes two other sections: Euparopsia and Diploparopsia. However, based on Baillon's description of what he refers to as 'S. decandra', it should not be placed in section Smeathmannia but in section Diploparopsia! According to the International Code of Botanical Nomenclature (McNeill et al., 2006) , expressing taxonomic doubt is no cause for invalidity of a publication (Art. 32.1). The fact that Baillon contradicts himself in referring to the new species as Smeathmannia decandra (rather than Paropsia decandra) does not invalidate the publication. In the Code, no comments are made about describing a species in a genus that is no longer accepted. Therefore, it cannot be a cause for invalidating the publication of Smeathmannia decandra Baill. The recombination of Smeathmannia decandra Baill. to Paropsiopsis decandra (Baill.) Sleumer is thus also valid. Shrubs or treelets usually attaining 6 m in height, rarely trees with bole to 30 cm diameter. Branches with glands near petiole base. Leaves bearing 1-2(-3) flowers in leaf axils, shortly petiolate or subsessile, elliptic or obovate or round, less often ovate; leaf margin entire to serrate to dentate, with glands on the apices of teeth and on leaf apex. Flowers hermaphrodite, pedicellate, usually with 2 persistent bracts (sometimes 4 in Smeathmannia laevigata). Tepals c.10, in two, 6 distinct whorls, persistent in fruit; the outer whorl with broader base, exposed parts outside tomentose to velutinous; inner whorl with smaller base. Corona single, fringed. Androgynophore present. Stamens (16-)20-29, in one whorl, tomentose to velutinous or glabrous at base. Ovary with (3-)4-6(-7) parietal placentae and equal number of styles; stigmas capitate. Fruit subglobose to ellipsoid, many-seeded, white to yellow to reddish. Seeds ellipsoid to obovate, areolate.
Key to the species 1a. Ovary glabrous or sparsely pubescent only on lower half; corona 6 glabrous; fruits 1.5-2 times longer than the perianth; glands near petiole base sessile or nearly so (gland 6 as high as wide); flowering and fruiting usually on lower side of branches; leaf blade usually decurrent along petiole; exposed parts of outer tepals often golden green and inner tepals often light reddish in sicco (The Gambia to Cô te d'Ivoire) _____________________________________________________________ 1. S. laevigata 1b. Ovary densely pubescent; corona ciliate; fruit as long as the perianth or slightly smaller; glands near petiole base usually stalked (gland $ 2 times higher than wide); flowering and fruiting usually on upper side of branches; leaf blade not decurrent along petiole; exposed parts of outer tepals often rather dark brown and inner tepals often medium orange-brown in sicco (Guinea-Bissau to Cameroon) ____________________________________________________________________________________ 2. S. pubescens
The variety Smeathmannia laevigata var. nigerica A.Chev. was validly published in the original publication (Chevalier, 1920) . Therefore, the author citation A.Chev. ex Hutch. & Dalziel in the second edition of the Flora of West Tropical Africa is incorrect. In the original publication four collections are mentioned: Chevalier 345, 568, 2999 and 15713. From these, Chevalier 345 from P is chosen as the lectotype because it is the most complete material. As the variety was described with a combination of leaf characters of Smeathmannia laevigata and S. pubescens, Keay (1954) suggested a hybrid origin for this variety. However, after having studied many collections, we conclude that the variation in leaf shape, in both Smeathmannia laevigata and S. pubescens, is such that no discrete entities below species level can be based on these characters. Smeathmannia laevigata was based on material collected by Smeathman, Afzelius and Purdie. From these the Smeathman collection is chosen as the lectotype because it is the most complete material. In the protologue of Smeathmannia pubescens Brown (1821) cites two collections from Sierra Leone: Smeathman and Afzelius, both without number, collected for Banks. One sheet from BM bears both an Afzelius and Smeathman collection (as well as a collection from Hove, who also collected for Banks, but only in Ghana (Hepper & Neate, 1971) ). This is most likely the material that Solander and Brown have studied. The Smeathman and Afzelius collections are the syntypes of Smeathmannia pubescens. From these the Smeathman collection is chosen as the lectotype because it is the most complete material. The specimen Brass s.n. (BM!) incorrectly bears a note 'TYPE' as Brass collected only in Ghana (Hepper & Neate, 1971) . The names Smeathmannia emarginata Lem. and S. rosea Lem. were published by Lemaire (1851) , when he worked in Belgium. They are based on material 'of very poor quality', collected in Sierra Leone for 'Belgian horticulturists', probably in 1844 (Lemaire, 1851 ). Lemaire's herbarium was scattered when he sold it before he moved to Paris where he died in poverty (Stafleu & Cowan, 1979) . No material could be traced.
Smeathmannia pubescens
Buelowia illustris Schumach. & Thonn. was described by Schumacher (as Bülowia illustris) based on the notes that Thonning made on the collection Thonning 85 (in C); the name was published in 1827. The bombardment of Copenhagen by the British in 1807 destroyed most of Thonning's collection, probably including number 85, which caused Thonning to give up on botany altogether. Schumacher published Thonning's notes, but did not cite a specimen, nor a precise type locality for Buelowia illustris. Therefore, designation of a neotype is necessary. The collection Jongkind 2064 (WAG) is chosen because it fits the description in the protologue, it is complete material, and it has been collected in an area occupied by the Danish around the time that Thonning collected in Ghana.
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